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Dot Matrix LED Display Bascom: A Comprehensive Guide for
Beginners and Experts

Are you fascinated by the blinking lights of dot matrix LED displays and eager to control them using
Bascom-AVR? This comprehensive guide dives deep into the world of programming dot matrix LED
displays with Bascom-AVR, covering everything from the basics to advanced techniques. Whether you're
a complete novice or a seasoned programmer, you'll find valuable insights and practical examples to help
you bring your LED display projects to life. We'll explore hardware connections, Bascom-AVR code
examples, troubleshooting tips, and much more — all optimized for search engines and designed to make

your learning journey smooth and rewarding. Let's get started!

Understanding Dot Matrix LED Displays

Before jumping into the Bascom-AVR programming, let's understand what a dot matrix LED display is.
Essentially, it's a grid of individual LEDs arranged in rows and columns. By individually controlling each
LED, you can create various characters, symbols, and even animations. Common sizes include 5x7, 8x8, and
even larger matrices. The size dictates the resolution and the complexity of the images you can display.
These displays are incredibly versatile, finding use in everything from simple clocks and scoreboards to

complex information displays in industrial settings.

Choosing Your Hardware: LEDs and Microcontrollers

The success of your project heavily relies on selecting the right hardware. You'll need:

Dot Matrix LED Display: Choose a display based on your project's needs. Consider factors like size
(resolution), brightness, and the type of interface (static, dynamic). Common types include common anode
and common cathode. Understanding the difference is crucial for correct wiring and programming.
Microcontroller (AVR): Bascom-AVR is specifically designed for AVR microcontrollers, such as the
ATmega328P (found in Arduino Uno) or ATmegal6. The choice depends on your project's complexity and
the number of I/0 pins required to control the LED display.

Connecting Wires and Breadboard: A breadboard makes prototyping much easier, allowing you to quickly
connect and disconnect components. Use jumper wires to connect the LED display to the microcontroller.
Power Supply: Ensure you have a suitable power supply capable of providing enough current for both the

microcontroller and the LED display. Incorrect power supply can lead to damage.



Connecting the Dot Matrix LED Display

Connecting the LED display to your microcontroller is a critical step. The connection method depends on
whether you're using a common anode or common cathode display. Each LED in the matrix requires a
control line. This means an 8x8 matrix requires at least 8 control lines for rows and 8 for columns (or more
depending on the multiplexing technique). This is where the microcontroller's I/O pins come into play.
Carefully consult your LED display's datasheet to identify the pinouts for rows, columns, and any additional
connections like power and ground. Incorrect wiring can lead to damaged components or unexpected

behavior. We strongly recommend using a breadboard for prototyping.
Bascom-AVR Programming: A Step-by-Step Guide

Now, let's dive into the heart of the matter: programming the dot matrix LED display using Bascom-AVR.

Here’s a simplified example for displaying a character on an 8x8 common cathode display:

““bascom

$regfile = "m328pdef.dat”
Config Portb.0 = Output
Config Portb.1 = Output

' ... other port configurations ...
Dim char_data(0 To 7, 0 To 7) As Bit ' 8x8 character data

' Example data for the letter 'A’
char_data(0, 0) = 1

char_data(0, 1) = 1

char_data(0, 2) = 1

' ... rest of the 'A' data ...

Do

For row =0 To 7

Portb = row 'select row

For col =0 To 7

If char_data(row, col) = 1 Then

'set the appropriate column pin HIGH (assuming active LOW)
Else

'set the appropriate column pin LOW
End If

Next col

Next row

Loop



This is a very basic example. More advanced techniques like multiplexing (significantly reduces the
number of pins needed) will be needed for larger displays and faster refresh rates. Remember to adapt the
code to match your specific hardware configuration and the type of your LED display (common anode or

cathode).

Handling Different Display Types: Common Anode vs. Common Cathode

The major difference between common anode and common cathode displays lies in how the LEDs are
powered. In a common anode, all the anodes are connected together, and the individual cathodes are
controlled. In a common cathode, the cathodes are connected, and the anodes are controlled. This
necessitates different code logic to light up individual LEDs. You'll need to invert the logic in your
Bascom-AVR code depending on your display type. Carefully review your LED's datasheet to determine
the type.

Advanced Techniques: Multiplexing and Animation

For larger displays, multiplexing is essential to reduce the number of I/0O pins required. Multiplexing
involves rapidly switching between rows or columns, creating the illusion that all LEDs are lit
simultaneously. This requires more sophisticated timing and control in your Bascom-AVR code.
Animations can be created by sequentially displaying different character patterns or images. Bascom-AVR's

timing functions are crucial for generating smooth animations.

Troubleshooting Common Issues

Debugging LED display projects can be challenging. Here are some common issues and how to address

them:

No display: Check your wiring, power supply, and ensure the microcontroller is functioning correctly. Use
a multimeter to verify connections.

Incorrect display: Review your Bascom-AVR code carefully. Errors in the character data or control logic
will lead to incorrect output. Use a logic analyzer or oscilloscope to check signal integrity.

Flickering display: This often indicates a problem with the multiplexing timing or insufficient refresh rate.
Adjust the timing parameters in your code.

Burned-out LEDs: Check for overheating issues. Ensure proper current limiting resistors are used.

Conclusion

Programming dot matrix LED displays with Bascom-AVR opens up a world of possibilities for creative

projects. From simple displays to complex animations, the versatility of this combination is remarkable.



‘While the initial learning curve might seem steep, the detailed explanations and examples provided in this
guide will empower you to confidently build your own exciting LED projects. Remember to always
consult the datasheets of your components and meticulously check your wiring before powering up your

circuit.

FAQs

1. Can I use Bascom-AVR with other types of LED displays besides dot matrix? Yes, Bascom-AVR can
be used to control various LED displays, including seven-segment displays and other types. The

programming approach will vary depending on the display's architecture.

1. What are the limitations of using Bascom-AVR for dot matrix displays? Bascom-AVR might be less
efficient than lower-level languages like C for complex animations or high-refresh-rate displays. The

execution speed can become a limiting factor for very demanding applications.

1. Where can I find more Bascom-AVR examples and tutorials? The official Bascom-AVR website,
online forums (like Mikroelektronika's forums), and various YouTube channels offer a wealth of

resources and tutorials.

1. How do I handle errors in my Bascom-AVR code? Bascom-AVR offers debugging tools and error
messages. Using a simulator and carefully reviewing your code line by line can help identify and fix

errors. Consider using the "Debug’ command in your Bascom-AVR code for step-by-step debugging.

1. Are there alternative programming languages for dot matrix LED displays besides Bascom-AVR?
Yes, other languages like C, C++, and Arduino IDE (which uses C++) are commonly used for

controlling LED displays. These languages often provide more flexibility and control at a lower level.
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